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(57)Abstract: 

PURPOSE: To thicken a wall heel part and provide a heat resistant 
container capable of ensuring well stability by shortening the difference of 
a distance from the outer wall surfaces of a side wall part and heel part of 
a thermal contracted primary blow-molding to the cavity surface to which 
respective parts reach after blow molding. 

CONSTITUTION: Areas from the outer wall surface of a thermal 
contraction treated container 30 to the side wall molding area 81a, heel 
molding area 82b and ground-contact molding area 82c are almost the 
same. Accordingly, when pressurized air is blown into a secondary blow- 
molding, the outer wall surface of the container 30 tends to contact with 
respective molding areas 82a-82c of the side wall, heel and ground contact 
part nearly at the same time. As a result, the wall thickness of the heel 
part 48 of a final container 40 is never molded extremely thin in 
comparison with the wall thickness in the trunk part 42. In this manner, the 
deformation is small in the heel part and thus the stability is not impaired. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of fabricating the heat-resistant container which has the raised bottom configuration which 
serves as a convex towards the inner direction at the pars basilaris ossis occipitalis Primary blow molding of the 
preforming by which injection molding was carried out is carried out within a primary blow cavity mold. The process 
which fabricates a primary blow molding article with the axis-of-ordinate die length long at least rather than said heat- 
resistant container which is the last mold goods, The process which is made to carry out the heat shrink of this primary 
blow molding article, and makes longer than the die length to the crowning of said raised bottom of the container which 
is said last mold goods axis-of-ordinate die length to the pars-basilaris-ossis-occipitalis core of this primary blow 
molding article by which the heat shrink was carried out, The primary blow molding article by which the heat shrink 
was carried out is arranged in the secondary blow cavity mold which has a movable bottom plate in the direction of an 
axis of ordinate. The process which processes the configuration of the pars basilaris ossis occipitalis of said primary 
blow molding article by which was made to move said bottom plate in the direction of an axis of ordinate, and the heat 
shrink was carried out which turns a central field to the inner direction at least, and serves as a convex, Then, the 
shaping approach of the heat-resistant container characterized by including the process which carries out secondary 
blow molding of said primary blow molding article by which the heat shrink was carried out, and obtains said heat- 
resistant container within said secondary blow cavity mold. 

[Claim 2] In the approach of fabricating a heat-resistant container, primary blow molding of the preforming by which 
injection molding was carried out is carried out within a primary blow cavity mold. The process which fabricates a 
primary blow molding article with the pars basilaris ossis occipitalis which the axis-of-ordinate die length is longer than 
said heat-resistant container which is the last mold goods at least, and has the low extension field of the low rate of 
extension as compared with the rate of extension of a drum section, The process to which the heat shrink of this primary 
blow molding article is carried out, and the process which cools said low extension field among the partes basilaris ossis 
occipitalis of the primary blow molding article by which the heat shrink was carried out, Secondary blow molding of the 
blow molding [ degree ] article is carried out. ** former Norikazu by whom the heat shrink was done and said low 
extension field was cooled within the secondary blow cavity mold — The shaping approach of the heat-resistant 
container characterized by including the process which fabricates said heat-resistant container which has a pars basilaris 
ossis occipitalis with few flares of said low extension field formed in said primary blow molding article. 
[Claim 3] In claim 2 the cooling process of said low extension field The primary blow molding article by which the heat 
shrink was carried out is arranged in the secondary blow cavity mold which has a movable bottom plate in the direction 
of an axis of ordinate. Move said bottom plate in the direction of an axis of ordinate, and the configuration of the pars 
basilaris ossis occipitalis of said primary blow molding article by which the heat shrink was carried out which turns said 
low extension field to the inner direction at least, and serves as a convex is processed. The shaping approach of the heat- 
resistant container characterized by carrying out predetermined time contact of said low extension field with said bottom 
plate before secondary blow molding initiation, and cooling. 

[Claim 4] The shaping approach of the heat-resistant container characterized by inserting the rod which regulates 
contraction of the direction of an axis of ordinate into said primary blow molding article at said heat shrink process in 
claim 1 thru/or either of 3, and making the rod tip contact the bottom circles wall of said primary blow molding article 
by which the heat shrink was carried out. 

[Claim 5] The shaping approach of the heat-resistant container characterized by having the process which carries out 
temperature control in claim 1 thru/or either of 4 so that it may become 85 degrees C or more 100 degrees C or less 
about the skin temperature of said preforming before primary blow molding. 

[Claim 6] It is the shaping approach of the heat-resistant container characterized by for said primary blow cavity mold 
containing a heating means in claim 1 thru/or either of 5, and carrying out temperature control of the primary blow 
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molding article to 70-degree-C or more temperature of 80 degrees C or less. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the shaping approach for obtaining from preforming the heat-resistant 
container as the last mold goods which are secondary blow molding articles through a primary blow molding process 
and a heat shrink process. 
[0002] 

[Description of the Prior Art] The forming technique which primary blow molding of the preforming of the heating 
condition by which injection molding was carried out is carried out, fabricates rather than the heat-resistant container 
which is the last mold goods in a primary blow molding article at least with that large height, carries out secondary blow 
molding of it after carrying out the heat shrink of this primary blow molding article so that an axis of ordinate and axis- 
of-abscissa die length may become short rather than the last mold goods, and obtains said heat-resistant container is 
indicated by JP,62-270316,A etc., and is well-known. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in case a bottle is fabricated by the above-mentioned fabricating 
method, the property which the pars basilaris ossis occipitalis of the bottle is expected is not satisfied. The property of 
this pars basilaris ossis occipitalis is the mechanical strength as for which one of them may cease against a fall impact, 
and other one is thermal resistance. 

[0004] When this invention person investigated the weak cause against the fall impact, it became clear that the field 
called the heel section of a bottle was comparatively fabricated by thin meat. 

[0005] The field called this heel section points out the field which starts from the touch-down section formed in the 
fringe region in a pars basilaris ossis occipitalis towards a side attachment wall. In case the field of this heel section 
carries out blow forming of the container by which the heat shrink was carried out within a secondary blow cavity mold, 
it is a field which arrives at a cavity side at the end. That is, the upper side-attachment- wall section contacts a cavity side 
ahead of the heel section rather than the field of this heel section. Moreover, in fabricating the container of the raised 
bottom configuration which becomes a way with a convex while being called especially a champagne bottom, the 
touch-down section inside the heel section arrives at a cavity side ahead of the heel section. And the resin ingredient in 
contact with a cavity side is hard to tend be extended after that. Thus, since blow molding of the field which is further 
equivalent to those middle heel sections is carried out after a side attachment wall and the touch-down section contact a 
cavity side, the thick twist of a side attachment wall is also sufficiently thin, and the thickness of this heel section will be 
fabricated. 

[0006] When for example, a fall impact test is performed in the field of such the heel section, a buckling load may act 
on it, and the heel section may deform or explode to it. Deformation of the heel section will have a bad influence on the 
touch-down section, and will spoil the independence nature of a heat-resistant bottle remarkably. Furthermore, there is 
also a problem that it will be simply crushed only by having pressed by hand that the heel section was thin meat. 
[0007] It became clear by this invention person's etc. examination that a low extension field was formed in the pars 
basilaris ossis occipitalis of a secondary blow molding article in the comparatively large range as a cause that the 
thermal resistance of the pars basilaris ossis occipitalis of a heat-resistant bottle is low. 

[0008] This low extension field is formed in the case of primary blow molding, it is not already formed in the pars 
basilaris ossis occipitalis of a primary blow molding article, and the non-extended field hardly extended is also included. 
When this primary blow molding article is secondarily blown after a heat shrink process, the low extension field 
currently formed in the primary blow molding article is in the inclination which is easy to be extended rather than other 
fields, resistance of as opposed to [ since the low extension field is not extended so much for this reason in the case of a 
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primary blow ] tension in the case of a secondary blow — few — elongation — being easy — it is because it is. On the 
other hand, since it is already extended fully in the case of a primary blow, fields other than a low extension field have 
resistance to some extent to tension in the case of a secondary blow, and are hard to be extended. 

[0009] Thus, the low extension field in the pars basilaris ossis occipitalis of a primary blow molding article is easy to be 
extended in the case of a secondary blow, and a low extension field expands it to the comparatively large field of the 
pars basilaris ossis occipitalis of a secondary blow molding article. Even if this low extension field is extended in the 
case of a secondary blow, since the rate of extension at the time of a secondary blow is quite lower than the rate of 
extension at the time of a primary blow, as compared with other fields, it is still inferior [ field ] in the amount of 
preferred orientation low therefore in respect of thermal resistance. 

[0010] Then, the place made into the purpose of this invention is to offer the heat-resistant container which can be 
equipped with the property which the pars basilaris ossis occipitalis of the container fabricated through primary and a 
secondary blow molding process is expected. 

[001 1] The place made into other purposes of this invention can be faced fabricating the heat-resistant container which 
has the raised bottom configuration which serves as a convex towards the inner direction at the pars basilaris ossis 
occipitalis, and can secure the thickness of the field of the heel section to a request, can bear the impact at the time of 
fall, and is to offer the shaping approach of a heat-resistant container that it is stabilized and independence nature can be 
maintained. 

[0012] The purpose of further others of this invention has the low extension field formed in a pars-basilaris-ossis- 
occipitalis core field at the time of primary blow molding in offering the shaping approach of a heat-resistant container 
of ** preventing things further in the case of secondary blow molding, with having a heat-resistant high pars basilaris 
ossis occipitalis. 
[0013] 

[Means for Solving the Problem] In the approach of fabricating the heat-resistant container which has the raised bottom 
configuration from which this invention serves as a convex towards the inner direction at the pars basilaris ossis 
occipitalis Primary blow molding of the preforming by which injection molding was carried out is carried out within a 
primary blow cavity mold. The process which fabricates a primary blow molding article with the axis-of-ordinate die 
length long at least rather than said heat-resistant container which is the last mold goods, The process which is made to 
carry out the heat shrink of this primary blow molding article, and makes longer than the die length to the crowning of 
said raised bottom of the container which is said last mold goods axis-of-ordinate die length based on [ of this primary 
blow molding article by which the heat shrink was carried out ] partes basilaris ossis occipitalis, The primary blow 
molding article by which the heat shrink was carried out is arranged in the secondary blow cavity mold which has a 
movable bottom plate in the direction of an axis of ordinate. The process which processes the configuration of the pars 
basilaris ossis occipitalis of said primary blow molding article by which was made to move said bottom plate in the 
direction of an axis of ordinate, and the heat shrink was carried out which turns a core side field to the inner direction at 
least, and serves as a convex, Then, it is characterized by including the process which carries out secondary blow 
molding of said primary blow molding article by which the heat shrink was carried out, and obtains said heat-resistant 
container within said secondary blow cavity mold. 

[0014] Furthermore, this invention carries out primary blow molding of the preforming by which injection molding was 
carried out within a primary blow cavity mold in the approach of fabricating a heat-resistant container. The process 
which fabricates a primary blow molding article with the pars basilaris ossis occipitalis which the axis-of-ordinate die 
length is longer than said heat-resistant container which is the last mold goods at least, and has the low extension field 
of the low rate of extension as compared with the rate of extension of a drum section, The process to which the heat 
shrink of this primary blow molding article is carried out, and the process which cools said low extension field among 
the partes basilaris ossis occipitalis of the primary blow molding article by which the heat shrink was carried out, 
Secondary blow molding of the blow molding [ degree ] article is carried out. ** former Norikazu by whom the heat 
shrink was done and said low extension field was cooled within the secondary blow cavity mold — It is characterized by 
including the process which fabricates said heat-resistant container which has a pars basilaris ossis occipitalis with few 
flares of said low extension field formed in said primary blow molding article. 
[0015] 

[Function] According to this invention approach, before a secondary blow molding process, the bottom plate was moved 
in the direction of an axis of ordinate towards the pars basilaris ossis occipitalis of the primary blow molding article by 
which the heat shrink was carried out, and the configuration of a pars basilaris ossis occipitalis which turns a core side 
field to the inner direction at least, and serves as a convex is processed. Then, if secondary blow molding of the primary 
blow molding article by which the heat shrink was carried out within the secondary blow cavity mold is carried out, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/29/2004 



Page 3 of 8 



time difference of time amount until the heel section contacts a cavity side, and time amount until the side attachment 
wall and the touch-down section of the both sides contact a cavity side can be shortened. Consequently, it can prevent 
that the thickness of the heel section is extremely fabricated by thin meat compared with the thickness of a side 
attachment wall, and a container strong against a fall impact can be fabricated by securing the thickness of the heel 
section. 

[0016] Furthermore, according to this invention approach, the low extension field makes it be hard to be extended in the 
case of a secondary blow by cooling the low extension field formed at the pars basilaris ossis occipitalis before the 
secondary blow molding process on the occasion of primary blow molding. Consequently, it is regulated that a low 
extension field is expanded at the time of a secondary blow, it reduces the low extension field of the pars basilaris ossis 
occipitalis of a secondary blow molding article, and thermal resistance can be secured. 
[0017] 

[Example] Hereafter, it explains with reference to one example illustrating this invention. 

[0018] 1st example drawing 1 shows the various mold goods obtained in the main manufacture process of the heat- 
resistant container of this example. In this drawing, the secondary blow molding article 40 as a heat-resistant container 
is fabricated via preforming 10, the secondary-forming article 20, and the mold goods 30 processed [ heat shrink ]. 
[0019] First, injection molding of the preforming 10 is carried out with the injection-molding mold shown in drawing 2 . 
This preforming 10 is a hollow barrel which is formed for example, in polyethylene terephthalate (it is hereafter written 
as PET), divides roughly, and consists of the neck section 12 and the cylinder-like-object- with-base-like drum section 
14. An injection-molding mold consists of a neck mold 50 which consists of the split mold which can be opened and 
closed horizontally, and which specifies the skin of the neck section 12, a injection cavity mold 52 which specifies the 
skin of a drum section 14, and a core mold 54 which specifies the internal surface of preforming 10. It fills up with PET 
from gate 52a of the core bottom of the injection cavity mold 52, and injection molding of the preforming 10 is carried 
out. The fabricated preforming 10 makes the neck mold 50 a conveyance means, and conveys it at the following 
process. 

[0020] The preforming 10 by which injection molding was carried out will be conveyed by the heating unit which it is 
held at the neck mold 50 and illustrated, and temperature control will be carried out to extension optimal temperature 
here. And the preforming 10 held next at the neck mold 50 will be conveyed by the primary blow molding process 
section shown in draw ing 3 , and will fabricate the primary blow molding article 20 shown in drawing 1 here. 
[0021] This primary blow molding article 20 consists of the neck section 12 by which injection molding was carried out 
at the last process, and a cylinder-like-object-with-base-like drum section 22. Blow molding of this primary blow 
molding article 20 will be carried out to the dimension HI with that large height only 30% [ height / H3 / of the 
secondary blow molding article 40 which is the last mold goods shown in drawing 1 ]. The outer diameter may also be 
fabricated if needed more greatly than the secondary blow molding article 40. 

[0022] As the metal mold for carrying out blow molding of this primary blow molding article 20 is shown in drawing 3 , 
along with the primary blow cavity mold 60 which consists of split molds 60a and 60b which can be opened and closed 
to the horizontal direction of this drawing, the blow core mold 66 inserted in the neck section 12 interior of preforming 
10, and this blow core mold 66, it has the extension rod 68 which can move up and down. The primary blow cavity 
mold 60 has the cavity side 62 in alignment with the appearance configuration of the primary blow molding article 20. 
[0023] Carrying out the centering guide of the tip coma 68a of the extension rod 68 in the state of [ non-contact ] contact 
at the bottom wall inside of preforming 10, the blow molding of the primary blow molding article 20 is carrying out the 
downward drive of the extension rod 68, and carries out axis-of-ordinate extension of the preforming 10 at the shaft 
orientations, this — simultaneously ~ or it continues at this, a pressurization fluid, for example, Ayr, is introduced from 
said blow core mold 66, and axis-of-abscissa extension of the preforming 10 is carried out radial [ the ]. Consequently, 
the primary blow molding article 20 can be obtained. In addition, a heating means is built in the primary blow cavity 
mold 60, and predetermined time temperature control can also be carried out, carrying out contact maintenance of this 
skin after shaping of the primary blow molding article 20 in the cavity side 62. 

[0024] Next, it breaks away from the neck mold 50, and the primary blow molding article 20 is held by the holder 56 
shown in drawing 4 , and shifts to a heat shrink process. It realizes by arranging the primary blow molding article 20 in 
the heat ambient atmosphere heated, for example in oven as equipment for performing the heat shrink of the primary 
blow molding article 20. And predetermined time heating of the drum section 22 of the primary blow molding article 20 
is carried out at the temperature of 1 80-220 degrees C in this heat shrink process. Consequently, the heat shrink of the 
primary blow molding article 20 of the condition which shows in drawing 4 will be carried out to that axis of ordinate 
and axis of abscissa, and the mold goods 30 processed [ heat shrink ] as shown in this drawing will be formed. In order 
to restrict contraction of the primary blow molding article 20 in the case of this heat shrink process, fixed internal 
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pressure (based on blowing in of Ayr etc.) may be applied inside mold goods, or the rod which regulates contraction of 
an axis of ordinate may be interpolated. 

[0025] The rod 70 is used at the heat shrink process shown in drawing 4 . This rod 70 arranges the 1st and 2nd rod 74 
and 76 inside the hollow tubed outer case 72. The 1st rod 74 is fixed to the upper part of an outer case 72, and migration 
energization of the 2nd rod 76 by which interpolation was carried out caudad is always caudad carried out with the 
spring 78. By such configuration, the 2nd rod 76 can contact the bottom wall inside of the container 30 by which the 
heat shrink was carried out, and can regulate the contraction die length of the direction of an axis of ordinate. Moreover, 
since it is up movable by contraction of a spring 78, even if too much heat shrink force acts on a container 30, by the 
superior displacement of the 2nd rod 76, the 2nd rod 76 absorbs this and can prevent that the pars basilaris ossis 
occipitalis of a container 30 is broken through. Moreover, such a rod 70 can serve also as the centering function of a 
container 30 by which the heat shrink was carried out. 

[0026] In this example, this rod 70 is made to serve a double purpose as a centering rod in the secondary blow molding 
process which is a secondary process. For this reason, interpolation of the rod 70 will be carried out to the blowing-in 
core mold 84 used for a secondary blow, and the blowing-in core mold 84 and a rod 70 will be arranged in mold goods 
20 in front of this heat shrink process. For this reason, in order to regulate the heat shrink of mold goods 30, it can 
combine with a rod 70 and air can also be used. 

[0027] Next, the mold goods 30 held at the holder 56 processed [ heat shrink ] will be conveyed as a final process of 
shaping by the secondary blow molding process shown in drawing 5 , and the secondary blow molding article 40 will be 
fabricated. This secondary blow molding article 40 has the drum section 42 of die length H3 under said neck mold 12. 
[0028] The metal mold for fabricating this secondary blow molding article 40 consists of a secondary blow cavity mold 
80 which consists of bottom-plate 80c which can go up and down in the split molds 80a and 80b and the direction of an 
axis of ordinate of this drawing which can be opened and closed horizontally, and the blow core mold 84 and rod 70 
which were already inserted in the neck section 12 interior, as shown in drawing 5 . The secondary blow cavity mold 80 
has the cavity side 82 in alignment with the appearance configuration of the secondary blow molding article 40 which is 
the last container. 

[0029] Next, this secondary blow process is explained with reference to drawing 5 - drawing 7 . 
[0030] Drawin g 5 is in the condition which has arranged the container 30 processed [ heat shrink ] in the secondary 
blow cavity mold 80, and shows the condition of having mold clamp driven split molds 80a and 80b. moreover, this 
time — a rod 70 — the pars basilaris ossis occipitalis of a container 30 — it is mostly in contact in the center position. The 
axis-of-ordinate die length of this container 30 is the axis-of-ordinate die length H2 longer than the die length H4 to the 
crowning of the raised bottom 46 of the container 40 which is the last container, as shown in drawing 1 . For this reason, 
at the mold clamp time of split molds 80a and 80b, bottom-plate 80c descends caudad, and is standing by at it. 
[0031] Drawing 6 shows the pressure-from-below drive process of bottom-plate 80c. The pars basilaris ossis occipitalis 
in a container 30 is thrust up by the rise drive of bottom-plate 80c, and configuration **** of the central field of the 
raised bottom 46 of the last container 40 is performed. At this time, the field equivalent to the heel section 48 of the last 
container 40 does not yet touch the cavity side 82 of split mold 80a, b, and bottom-plate 80c. In this example, although 
the rise drive of the bottom-plate 80c was completely carried out to the upper limit location, the rise drive not only of 
this but the bottom-plate 80c may be carried out to a location the middle. The meaning which carries out the rise drive 
of this bottom-plate 80c in front of a secondary blow molding process is to contact the pars-basilaris-ossis-occipitalis 
field inside the field equivalent to the heel section 48 in the last container 40 to bottom-plate 80c. 
[0032] Finally, as it is shown in drawing 7 , a secondary blow molding process is started. 

[0033] A pressurization fluid, for example, Ayr, is introduced from the blow core mold 84 in the condition of having 
made the tip of a rod 70 contacting the interior of the bottom wall of the mold goods 30 processed [ heat shrink ], and 
this secondary blow molding process is performed by carrying out axis-of-abscissa extension of the mold goods 30 
processed [ heat shrink ] radial [ that ]. Consequently, extension blow forming of the mold goods 30 processed [ heat 
shrink ] will be carried out, and the drum section 42, the raised bottom 44, and the heel section 48 of the appearance 
configuration specified in respect of [ 82 ] the cavity of the secondary blow cavity mold 80 will be formed. 
[0034] By thus, the thing for which the last container is fabricated after shaping of preforming through each process of 
primary blow molding, a heat shrink process, and secondary blow molding In that the draw magnification at the time of 
primary blow molding is higher than usual as compared with the container fabricated by one blow molding, and a heat 
shrink process By removing distortion produced in primary mold goods, it has high degree of crystallinity, the 
mechanical resistance of the container with which this was put on severe temperature conditions at the back process is 
strengthened considerably, and it is known that a heat-resistant container can be obtained. 

[0035] Here, according to this example, as shown in d rawing 6 , the distance which reaches side-attachment- wall 
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shaping field 82a, heel section shaping field 82b, and 82d of touch-down section shaping fields is the almost same 
distance from the skin of the container 30 processed [ heat shrink ]. As compared with the pars-basilaris-ossis-occipitalis 
location 100 of the container after the conventional heat shrink being a location shown with the chain line in drawing 6 , 
he can understand this well. Therefore, when pressurization Ayr is blown at a secondary blow molding process, the skin 
of a container 30 will contact coincidence mostly to each shaping fields 82a-82c of a side attachment wall, the heel 
section, and the touch-down section. Consequently, the thickness of the heel section 48 of the last container 40 does not 
have the thing in that drum section 42 which it compares that it is thick and is extremely fabricated by thin meat. 
[0036] Next, the relation between contraction of the direction of an axis of ordinate of the container 30 processed [ heat 
shrink ], and the temperature control temperature of preforming 10 or the temperature control temperature of the 
primary blow cavity mold 60 is considered. Although a rod 70 and air were used in the above-mentioned example in 
order to regulate contraction of the direction of an axis of ordinate of a container 30 instead, it is also possible for it to 
be alike, or to combine with it, and to regulate contraction by the temperature control of middle mold goods. For 
example, it is possible to control the temperature control temperature of the preforming 10 in front of a primary blow 
molding process. When the temperature control temperature of preforming was high according to the experiment of this 
invention persons, it became clear that the contraction at the time of carrying out the heat shrink of the primary blow 
molding article 20 decreased. 

[0037] Drawingjg. shows the relation between preforming skin temperature and contraction. It is the internal pressure of 
Ayr which makes temperature control temperature of the primary blow cavity mold 60 50 degrees C as a Measuring 
condition of drawing 8 , using Eastman 7352 (trade name) as a resin ingredient, makes heating temperature in a heat 
shrink process 230 degrees C, and the heating time at that time is 30 seconds, and is introduced in a container 20 at the 
time of a heat shrink 0.32kg/cm2 It set up. If the skin temperature of preforming is high so that clearly from this 
drawing, it turns out that contraction of a container 30 decreases. 

[0038] Drawing 9 is the property Fig. showing the relation between the temperature control temperature of preforming, 
and the thickness in the heel section 48. As a thick measurement part of the heel section 48, three in 10 and 15 or 20mm 
were measured from the ground plane, respectively. When the skin temperature of preforming 10 is 84 degrees C, the 
thickness of the heel section 48 is about 0.1 5-0. 3 5mm, and serves as thin meat comparatively. On the other hand, when 
the temperature up of the skin temperature of preforming 10 was carried out to 86 degrees C and 88 degrees C, it turned 
out that the thickness in every place of the heel section 48 can secure till around 0.5mm. The property Fig. shown in this 
d rawing 9 shows that it is desirable to set it as the skin temperature of 85 degrees C or more of preforming 10. 
Moreover, when the skin temperature of preforming 10 exceeded 100 degrees C, at the time of a primary blow molding 
process, since the amount of potential heat was large, it was easy to be extended, and it became clear that it was hard to 
take the thick distribution in a pars basilaris ossis occipitalis from a drum section. Therefore, in order to secure desired 
thickness to the heel section 48, it is desirable to set it as 85 degrees C or more 100 degrees C or less as skin temperature 
of preforming 10. 

[0039] Next, the relation between the thickness of the heel section 48 of the last container 40 and the laying temperature 
of the primary blow cavity mold 60 is explained. According to the experiment of this invention persons, it became clear 
that contraction at the time of carrying out the heat shrink of the container after that became small, so that the laying 
temperature of the primary blow cavity mold 60 was set as higher temperature. Drawing 10 is the property Fig. which 
changed the temperature control temperature of the primary blow cavity mold 60, and measured the thickness in each 
location in the direction of an axis of ordinate of the last container 40. The thick distribution shown as the continuous 
line in this drawing is the case where the skin temperature of the primary blow cavity mold 60 is set as 75 degrees C, 
and the case where temperature control of the thick distribution shown with the chain line is not carried out is shown. In 
addition, as shown in drawing 1 1 , even if whenever [ primary blow cavity mold temperature ] is different, the thickness 
of a primary blow molding article is the same. Therefore, it turns out that the thickness of the heel section 48 of the last 
container 40 can be adjusted by changing whenever [ primary blow cavity mold temperature ]. When it is set as the skin 
temperature of 75 degrees C of the primary blow cavity mold 60, it turns out that the thickness by the side of the pars 
basilaris ossis occipitalis of the last container 70 is securable heavy-gage. According to consideration of this invention 
persons, in order to secure near [ heel section 48 ] the last container 40 heavy-gage, what sets still more preferably 70 
degrees C or more of skin temperature of the primary blow cavity mold 60 as 75 degrees C or more 80 degrees C or less 
preferably is good. 

[0040] Thus, axis-of-ordinate contraction of the mold goods 30 in a heat shrink process is controllable by controlling the 
temperature control temperature of preforming 10 or the primary blow cavity mold 60. Therefore, before secondary 
blow initiation, bottom-plate 80c can be certainly contacted at the pars basilaris ossis occipitalis of mold goods 30, and 
the heel section 48 can be fabricated heavy-gage. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_jcgi_ejje 



11/29/2004 



Page 6 of 8 



[0041] Moreover, since the rate of an axis-of-ordinate heat shrink of mold-goods 30 the very thing falls, a setup of the 
load rate of the spring 78 for preventing thrust **** of a pars basilaris ossis occipitalis with a rod 70 or a setup of the air 
pressure introduced into the mold-goods 30 interior becomes easy. 

[0042] Moreover, extent which may make the secondary blow molding article 40 heavy-gage also by what thickness of 
the heel section (or part of the primary blow molding article equivalent to the heel section of the last container 40) of a 
primary blow molding article is made heavy-gage also for is possible. 

[0043] In addition, this invention is not limited to the above-mentioned example, and deformation implementation 
various by within the limits of the summary of this invention is possible for it. For example, not only a configuration as 
shown in drawing 1 but pressure resistance and the various configurations which can carry out heat-resistant reservation 
and do not spoil independence nature can be used for the configuration of the pars basilaris ossis occipitalis 44 of the 
last container 40, and the heel section 48. 

[0044] The 2nd example, next the example approach that the thermal resistance of the raised bottom 46 of the last 
container 40 is securable are explained with reference to drawing 12 and drawing 13 . 

[0045] It is the description that this 2nd example approach cools the pars basilaris ossis occipitalis of the mold goods 30 
processed [ heat shrink ] at the period of a before [ after / a pressure-from-below process / secondary blow molding 
initiation of bottom-plate 80c ], and it is the same as that of the 1st example approach. [ of other processes ] 
[0046] The cooling process of the pars basilaris ossis occipitalis of the container 30 processed [ heat shrink ] is shown in 
d rawin g 12 . At this process, the pars basilaris ossis occipitalis of a container 30 is processed into upward convex one by 
the rise drive of bottom-plate 80c, and predetermined time maintenance of this condition is carried out until secondary 
blow molding is started. The pars-basilaris-ossis-occipitalis field of the container 30 in contact with bottom-plate 80c is 
cooled by bottom-plate 80c. This cooldown delay is made into sufficient time amount to become the temperature which 
is hard to be extended in case the cooled field is a secondary blow, for example, is set as the range for 1 second - 10 
seconds. In order to shorten a cooldown delay, temperature control of the bottom-plate 80c may be carried out. 
[0047] The field cooled by bottom-plate 80c at the process of drawin g 12 is the diameter D3 centering on a pars- 
basilaris-ossis-occipitalis core. It is a field 32 and this field is a low extension field where the rate of extension is lower 
than other fields. 

[0048] Here, the heat shrink of the low extension field 28 formed in the pars-basilaris-ossis-occipitalis core field of the 
primary blow molding article 20 as the low extension field 32 of the container 30 processed [ heat shrink ] was shown in 
drawing 13 is carried out. The central field of the pars basilaris ossis occipitalis 24 of this primary blow molding article 
20 is contacted or centering guided with the tip coma 68 of the extension rod 68 in the case of primary blow molding, 
and the rate of extension is low rather than other fields. For this reason, as shown in dr awing 13 (a), it is an outer 
diameter Dl. In the pars basilaris ossis occipitalis of the primary blow molding article 20, it is a diameter D2. A field 
will be fabricated as a comparatively heavy-gage low extension field 28. 

[0049] For example, in the 1 = 120mm [ of outer diameters D ] primary blow molding article 20, it became clear that it 
was formed in the range whose low extension field 28 is the diameter D of 2 = 60mm. When the thickness of every 
place in the field 28 was measured, it was 4 = 0.6mm of tl =1.2mmt2 =2.4mmt3 =1.0mmt(s). On the other hand, it was 
thickness t5 =0.4mm of the Takanobu growth field 26 of the outside of the low extension field 28. 
[0050] Thus, the low extension field 28 formed in the pars basilaris ossis occipitalis 24 of the primary blow molding 
article 20 will remain as a low extension field 32 of the container 30 processed [ heat shrink ] according to the heat 
shrink process of drawing 4 . By carrying out a heat shrink, it is the diameter D3 of this low extension field 32. 
Diameter D2 of the low extension field 28 of the primary blow molding article 20 It becomes small. 
[0051] By the way, since the low extension field 32 of the heat shrink finishing container 30 has not received extension 
sufficient in the case of a primary blow, there is little resistance to tension, in case it is a secondary blow, it will be easy 
to be extended as compared with other fields, and this field will expand it to the larger field of the pars basilaris ossis 
occipitalis 44 of the secondary blow molding article 40. However, in case the low extension field 32 is a secondary 
blow, even if it is extended, the rate of extension at the time of a secondary blow is quite small as compared with the 
rate of extension at the time of a primary blow. Therefore, the low extension field 49 will be expanded to the 
comparatively large field of the pars basilaris ossis occipitalis 44 of the secondary blow molding article 40, and it 
becomes the cause by which this reduces the thermal resistance of the raised bottom 46 of a pars basilaris ossis 
occipitalis 44. 

[0052] In this 2nd example, by operation of the cooling process of drawin g 12 , the low extension field 32 of the 
container 30 processed [ heat shrink ] is cooled, and in the case of a secondary blow, it is elongation-hard and is 
carrying out. Consequently, as shown in drawin g 13 (c), the low extension field 49 formed in the pars basilaris ossis 
occipitalis 44 of the secondary blow molding article 40 can be pressed down in the narrow range. Diameter D4 of the 
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low extension field 49 shown in drawin g 1 3 (c) It is with receiving a certain amount of extension, and is the diameter 
D3 of the low extension field 32 of the container 30 processed [ heat shrink ]. Even if it may expand, it is clear that it 
can do with the range narrower than before. Thereby, the thermal resistance of the raised bottom 46 of the secondary 
blow molding article 40 can be raised. 

[0053] When it was filled up with warm water in the secondary blow molding article 40 obtained by this 2nd example 
approach and deformation of a raised bottom 46 was observed, the deformation degree to which the crowning of a 
raised bottom 46 carries out a heat shrink, and falls caudad has been reduced sharply. Therefore, even if it is filled up 
with the contents pasteurized by this container and carries out a fall test further, the accident which the crowning of a 
raised bottom 46 contacts a projection, and it contacts a direct floor line caudad, and explodes can be prevented. 
[0054] In addition, since after the cooling process shown in drawing 12 will carry out the secondary blow molding 
process shown in drawing 6 of the 1st example approach, the property acquired by the 1st example approach, i.e., the 
independence property which raised the buckling strength of the heel section and was excellent in the last container, is 
securable. 

[0055] In addition, the cooling process in this 2nd example approach does not necessarily have to carry out the mold 
clamp of the split molds 80a and 80b of the pair of the secondary blow cavity mold 80. When a cooldown delay is set up 
especially for a long time comparatively, a mold clamp may be carried out to the timing of the telophase of a cooldown 
delay. If it does in this way, it can be managed even if it does not set up the hydraulic-drive time amount for a mold 
clamp for a long time [ the second / +/ cooldown delay blow operating time ]. 

[0056] Moreover, as long as this contact is securable, you may make it make bottom-plate 80c stop [ a cooldown delay ] 
at the above-mentioned cooling process in the mid-position which arrives at that upper limit location that what is 
necessary is just to contact bottom-plate 80c to the low extension field 28 at least. 

[0057] Moreover, also in this 2nd example, it is required to regulate axis-of-ordinate contraction of mold goods 30 like 
the 1st example. Therefore, temperature control control of preforming 10 or the primary blow cavity mold 60 explained 
in the 1st example is effective also in the 2nd example. 

[0058] The 3rd example of the 3rd ******** carries out the cooling process of a low extension field in the middle of a 
location just before carrying in the heat shrink finishing processing container 30 to the secondary blow molding section, 
or conveyance. As shown in drawing 14 , the refrigerant discharge tube 90 of the container 30 conveyed processed 
[ heat shrink ] which makes refrigerants, such as air, blow off caudad is arranged. The air which blew off from this 
tubing 90 can cool the low extension field 32. This refrigerant discharge tube 90 can be arranged in 1 or two or more 
parts in consideration of that coolant temperature and cooldown delay in the conveyance path lower part of a container 
30. In addition, the guide plate which carries out regulation guidance of the jet area of a refrigerant can also be arranged 
so that a refrigerant may not spout in the large range across the low extension field 28. 

[0059] It is possible for cooling of the low extension field 32 to contact what [ not only ] sprays a refrigerant but a 
cooling block (not shown). By the direct contact method of a cooling block, it becomes possible like cooling of the 2nd 
example approach to cool only the low extension field 32 locally. What is necessary is just to arrange this cooling block 
possible [ rise and fall ] in those 1 or two or more intermittent halt locations, when carrying out intermittent conveyance 
of a halt location just before carrying in a container 30 to the secondary blow molding section, or the container 30. 
[0060] In the case of this 3rd example approach, it differs from the 1st and 2nd example, and is the die length H2 of the 
container 30 processed [ heat shrink ]. To consider as the die length in which bottom-plate 80c and contact are possible 
is not necessarily demanded. However, when making the heel section 48 heavy-gage, it is desirable to regulate axis-of- 
ordinate contraction of mold goods 30. 
[0061] 

[Effect of the Invention] As explained above, according to invention of claim 1, the container by which the heat shrink 
was carried out after the primary blow molding process The difference of distance in case secondary blow molding is 
carried out within a secondary blow cavity mold, until the every place reach [ from the skin of the side-attachment- wall 
section of the primary blow molding article by which the heat shrink was carried out, and the heel section ] the cavity 
side which reaches after blow molding by shortening The heel section of a secondary blow molding article can be 
fabricated heavy-gage, fall-proof impact nature improves, and since there is little deformation of the heel section, the 
heat-resistant container with which independence nature is not spoiled can be fabricated. 

[0062] The thermal resistance of a pars basilaris ossis occipitalis can be improved by reducing the area of the low 
extension field which becomes that it is hard to be extended in case a low extension field is a secondary blow, and 
remains at the pars basilaris ossis occipitalis of a secondary blow molding article by according to invention of claim 2 
being after a heat shrink process and cooling the low extension field formed in the pars basilaris ossis occipitalis of a 
primary blow molding article in the case of primary blow molding before secondary blow molding. 
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